ABSTRACT Many community-based participatory research (CBPR) partnerships address social determinants of health as a central consideration. However, research studies that explicitly address racism are scarce in the CBPR literature, and there is a dearth of available community-generated data to empirically examine how racism influences health disparities at the local level. In this paper, we provide results of a crosssectional, population-based health survey conducted in the urban areas of Genesee and Saginaw Counties in Michigan to assess how a sustained community intervention to reduce racism and infant mortality influenced knowledge, beliefs, and experiences of racism and to explore how perceived racism is associated with self-rated health and birth outcomes. We used ANOVA and regression models to compare the responses of intervention participants and non-participants as well as African Americans and European Americans (N=629). We found that intervention participants reported greater acknowledgment of the enduring and differential impact of racism in comparison to the non-intervention participants. Moreover, survey analyses revealed that racism was associated with health in the following ways: (1) experiences of racial discrimination predicted self-rated physical health, mental health, and smoking status; (2) perceived racism against one's racial group predicted lower self-rated physical health; and (3) emotional responses to racism-related experiences were marginally associated with lower birth-weight births in the study sample. Our study bolsters the published findings on perceived racism and health outcomes and highlights the usefulness of CBPR and community surveys to empirically investigate racism as a social determinant of health.
INTRODUCTION
Since 2000, the Genesee County Racial and Ethnic Approaches to Community Health coalition (REACH) has coordinated a multiprogram intervention to reduce the racial disparity in infant mortality in the county. The premise underlying REACH is that racism is a fundamental cause of racial health disparities through its Carty and Kruger are with the Prevention Research Center of Michigan, University of Michigan School ofinfluence on social-economic conditions, 1 societal and institutional structures, 2, 3 racial prejudice and discrimination, 4, 5 and stress, 6, 7 which harm health. In accordance with a fundamental cause framework which attributes essential disease risks to social contexts, 8 the intervention seeks to redress infant mortality disparities by focusing directly on aspects of racism hypothesized to impact infant health. Accordingly, the intervention includes (a) community mobilization activities to improve awareness and understanding of racism and promote individual and community empowerment to "undo" racism; and (b) healthcare system activities to combat institutional racism and improve patient care for racially diverse populations. The REACH partnership is composed of community-based organizations, the county health department, local health and social service organizations, and an academic research center dedicated to community-based participatory research (CBPR). REACH embodies CBPR principles through its valuing of equitable research contributions and co-learning among all partners and its commitment to action-based research for the benefit of communities. 9 Previous publications describe REACH programs in more detail. [10] [11] [12] The purpose of the present paper is to highlight results from the Racism and Health Disparities Community Survey developed as one component of an overall REACH program evaluation. The REACH participant and general population-based survey was designed to elicit data on racism-related knowledge, beliefs, and experiences of community residents, and explore the relationship of racism experiences to selfreported health and pregnancy-related health outcomes. The survey assessed racism knowledge and beliefs with the idea that racism education was a crucial step to developing critical race consciousness, 13 reducing prejudice, 4 and implementing social and community change 14 to reduce African-American health disparities. The assessment of health among survey participants provided an indirect measure of the potential impact of REACH programs that provided health education for high-risk mothers and families, enhanced psychosocial resources for individuals impacted by racism, and fostered improvements in perinatal healthcare.
Although REACH acknowledges the contributions of behavioral and biomedical factors to infant mortality, its main focus is addressing social determinants of African-American infant mortality, particularly racism. In addition to structural racism, 15, 16 which is conceptualized by REACH as a primary social determinant of disparate health conditions and health outcomes in African-American communities, the intermediate pathways through which racism results in adverse fetal and infant health outcomes are understood within a socioecological framework that integrates racism-related stress 6, 7 and stress-adaptation theories. 17 Racism may engender chronic, cumulative stress, which stimulates disruptive physiological processes that cause disease, including adverse maternal and infant health outcomes during pregnancy and over the life course. [18] [19] [20] Altogether, these theories provide a rational basis for REACH's focus on reducing racism as a viable public health strategy to ameliorate racial disparities in African-American health.
Previous studies have provided empirical evidence of the harmful influence of racial discrimination and other indicators of racism on African-American general and infant health. [21] [22] [23] Perceived discrimination has been associated with low selfrated mental and physical health, [24] [25] [26] low birth weight, [27] [28] [29] and preterm delivery 30, 31 among African Americans. Perceived discrimination has also been associated with hypertension 32, 33 and smoking, 34 which are risk factors during pregnancy. Structural manifestations of racism also threaten the health of AfricanAmerican infants. For example, greater levels of racial residential segregation have independently predicted lower birth-weight births, 35 and black-white disparities in infant mortality. 36 It is notable that several reviews have documented statistically insignificant associations between racism and health, [21] [22] [23] and there are limitations across studies related to inconsistent measures of racism and health as well as reliance on cross-sectional designs which restrict the ability to test explanatory or causal mechanisms. Nevertheless, the overall evidence suggests that racism, usually operationalized as perceived racial discrimination, is inversely related to health.
A search of articles indexed in PubMed yielded only two CBPR studies that significantly addressed racism and health status. We did not consider articles that focused on conceptualization or measurement of racism or discussed racism as a challenge within CBPR partnerships. The first selected study described the CBPR process used by a North Carolina-based collaborative to develop a proposal to investigate institutional racism and disparities in breast cancer care. 37 Similar to Genesee County REACH, the collaborative included Undoing Racism 38 as part of its research planning and intervention activities. The second study presented results of a population-based health survey developed as part of a CBPR project to examine social stressors and health among African-American women in Detroit. 39 A longitudinal analysis of two waves of the survey revealed that an increase in discrimination over time was associated with increased depressive symptoms and decreased self-rated general health, adjusting for baseline and sociodemographic measures.
Building on these studies, our project augments the racism and health research literature by expanding the representation of findings from population-based surveys developed by deliberate CBPR partnership approaches. Moreover, our study incorporates a large probability sample of local community residents; examines several measures of racism and health, including pregnancy-associated outcomes; and offers an evaluation of the potential impact of anti-racism education.
METHODS

Study Design
The Racism and Health Disparities Community Survey is a cross-sectional, populationbased survey developed by REACH in accordance with CBPR principles. 9 Partners participated in all phases of research, including deciding the focus of the survey, developing and refining questions, pilot testing the survey, and approving the final questionnaire. Partnership members also participated in the analysis, translation, and dissemination of survey results. The Institutional Review Board for Health Sciences at the University of Michigan approved the survey instrument and study design.
Sampling and Recruitment
Random telephone listings were obtained for all four intervention ZIP codes in Genesee County and three demographically similar comparison ZIP codes in neighboring Saginaw County where the majority of African Americans resided. Computer-assisted telephone interviews (CATI) were conducted on consenting participants aged 18-45 (n=663) who were contacted at random until the quota of participants was met for each county. Only 105 REACH program participants were surveyed via the CATI method. Therefore, partnership members conducted additional convenience sample recruitment of REACH program participants (n=82) who self-administered a written version of the survey.
Of the 170 REACH respondents who identified as either African American or European American, 55.3% (n=94) were in the CATI group and 44.7% (n=76) were in the written survey group. The groups differed by race, education, and age. However, in fully adjusted models the mode of survey administration generally did not influence the outcomes described in this paper.
Participants
The analyses in this paper are restricted to 629 survey respondents who reported their race as African American/black only or European American/white only. Twenty-seven percent (n=170) were REACH participants and 73% (n=459) were non-REACH participants.
Measures
The 128-item survey assessed sociodemographic characteristics (age, highest education completed, and self-identified race); beliefs and experiences of racism; self-reported health; and pregnancy and birth experiences.
Twenty-four racism questions were included in the survey. On the total survey sample we conducted Principal Axis Factoring that elicited five dimensions of racism (with noted Chronbach's alphas) from which scale mean average measurements were computed. The racism knowledge and beliefs scale (α=0.78) included seven questions developed by REACH that asked about racism in the USA and its enduring effect on African Americans. Sample items included: "I believe that racism exists in our society today"; "Racism is a combination of racial prejudice and power"; and "Even today, blacks feel the effects of slavery and segregation." Response options ranged from 1=Strongly disagree to 4=Strongly agree. The racial discrimination scale (α=0.84) included five items adapted from the Everyday Discrimination Scale. 26 Respondents were asked if in the past 12 months they had experienced any of the following situations due to their race: being ignored, overlooked, not given service; treated rudely or disrespectfully; observed or followed while in public places; treated as if they were not intelligent; and threatened, harassed, or called names. Response options ranged from 1=Never to 4=Often. Perceived group-impact racism (α=0.60) is a three-item measure to assess the perceived impact of racism on one's racial group. Respondents were asked how much they thought their racial group were regarded in the USA (1=Very positively to 5=Very negatively); how much they thought racism affected the lives of people in their racial/ethnic group (1=Not at all to 5=Extremely); and how frequently they heard about incidents of racial prejudice, discrimination, or racism from family, friends, co-workers, etc. (1=Once a year or less to 5=Every day) adapted from the Racism and Life Experiences Scale. 40 Racism-related stress (α=0.70) is a four-item measure to gauge the degree to which racism was perceived as stressful, adapted from Racism and Life Experiences Scale 40 and the Reactions to Race Module of the Behavioral Risk Factor Surveillance System. 41 Respondents were asked how often they thought about their race (1=Never/Once a year to 5=Once an hour/constantly); how much they thought about racism (1=Never to 4=Often); how much they personally experienced racial prejudice, discrimination, or racism during the past 12 months (1=Not at all to 5=Extremely); and how much stress racism has caused them during their lifetime (1=None to 5=Extreme). Emotional reactions to racism (α=0.84) is a five-item measure to gauge the intensity of possible emotional responses to racism-related experiences. Items were adapted from the Racism-related Experiences Scale. 42 Respondents were asked separately how angry, nervous or tense, depressed, bothered, and powerless they felt when something happened to them because of their race. Response options ranged from 1=Not at all to 5=Extremely. Health issues explored were self-rated health, smoking, and birth outcomes. Self-reported physical and mental health were separately evaluated with the question, "In general, would you say your (physical health/mental health) is excellent, very good, good, fair, or poor?" 43 Response options ranged from 1= Poor to 5=Excellent. We also evaluated data on smoking (i.e., current smoker and smoked at least 100 cigarettes in a lifetime, coded as 0=non-smoker and 1=smoker). Questions on pregnancy and birth were asked of respondents with children aged 10 or less at the time of the survey. We documented parent-reported birth weight (coded 0=Greater than or equal to 2,500 g (normal weight) and 1=Less than 2,500 g (low birth weight)).
Data Analysis
We used analysis of variance (ANOVA) models to analyze group differences in racism knowledge, attitudes, experiences, and self-reported health between REACH participants and non-REACH participants, adjusting for highest educational level and race. We also compared European Americans and African Americans, adjusting for REACH participation and highest education level. Multivariable linear and logistic regression models were used to predict relationships between racism-related measures and general and reproductive health status, adjusting for race and education. All models were tested with a group x race interaction to evaluate response differences by race based on participation in the intervention or nonintervention groups. Pregnancy and infant outcomes were disaggregated by birth cohort periods prior to (1997) (1998) (1999) (2000) (2001) ) and during (2002) (2003) (2004) (2005) (2006) (2007) ) the REACH intervention. Generalized linear estimation with repeated measures was used to evaluate birth cohort differences, adjusting for parents' race as well as the number of children born to each parent within each birth cohort period. Analyses were conducted with PASW Version 17.0 (SPSS Inc., Chicago, IL).
RESULTS
Participant Characteristics
Of the 629 selected respondents, 27% (n=170) had participated in at least one REACH program (hereafter, "REACH participants") and 73% (n=459) had no direct experience with the REACH intervention (hereafter, "non-REACH participants"). The REACH group had the highest proportions of African Americans, college graduates, and persons 45 years and older. Age was not a significant predictor in preliminary regression analyses, and it was excluded from the final models. Table 1 provides information on respondent characteristics.
Knowledge, Beliefs, and Experiences of Racism REACH participants had higher levels of agreement than non-REACH participants regarding the continuing impact of racism, slavery, segregation, and prejudice in the United States ( Table 2 ). The mean difference in racism-related knowledge and beliefs between the participants who took part in REACH programs and the non-REACH participants was 1.6 times larger than the mean difference between African Americans and European Americans in the general population (Table 3) . Participants in REACH programs were also more likely than non-participants to report having experienced racial discrimination, controlling for educational attainment and race. Overall, African Americans experienced day-to-day types of discrimination "sometimes" or "often" in comparison to European Americans who "never" or "rarely" experienced racial discrimination as they went about their daily lives (Table 2) .
Group-impact racism measures the perceived impact of racism on one's racial group as a whole, including perceptions about how members of one's group are regarded in society. Group-impact racism was the only racism-related response measure with a significant group x race interaction. Controlling for educational level, European Americans who participated in REACH programs were 1.8 times less likely than African Americans to view their racial group as being regarded negatively (Table 2) . This difference was significantly larger than the racial gap observed among non-REACH participants (1.3 times difference), as noted by an interactive effect (F (1, 609)=32.47, p=0.000) of race and intervention group participation. Tables 2  and 3 provide the adjusted main effect values for group and race differences in perceived group-impact racism, inclusive of the interaction effect.
Racism-related stress is an indicator of the degree to which racism manifests as a chronic stressor in a person's life. REACH participants were more likely than non-REACH respondents to report low to moderate levels of racism-related stress when group race and education levels were held constant (Tables 2 and 3 ). African Americans reported the highest overall levels of low to moderate stress due to racism, including direct reports of racism-related stress as well as presumed stress indicated by the frequency with which an individual thought about their race. In addition, REACH participants and African Americans reported more extreme emotional reactions to race-related experiences than their respective non-REACH and European American counterparts (Tables 2 and 3) . Racism, Health, and Birth Outcomes Survey respondents rated their health as "good" to "very good" on average (Table 2) . However, participants in the REACH intervention reported better selfrated physical health and mental health than non-REACH participants ( Table 3) . The more favorable general health assessments were maintained when adjusting for education and race composition differences among the groups. Moreover, an average scale increase in reported experiences of discrimination in the past year was associated with a decline in self-rated physical health and mental health among all survey participants combined, adjusting for race, education, and REACH program participation (Table 4) . A similar association held for racism-related stress, perceived group-impact racism, and emotional reactions to racism such that average scale increases in these measures were associated with lower self-reported levels of physical and mental health. In contrast to the inverse racism and health pattern observed in the aggregate sample, REACH participants reported better overall physical and mental health in relation to increased discrimination, racismrelated stress, emotional reactions to racism, and perceived group-impact racism (Table 4) . Both discrimination and racism-related stress predicted smoking. Overall, respondents were 42% and 31% more likely to smoke for each average level increase in reported discrimination or stress, respectively, controlled for race and Marginal mean for racism knowledge-beliefs reflects a significant adjusted difference between telephoneinterviewed (CATI) survey participants and those who self-administered a written survey participation in REACH intervention programs (Table 4) . REACH participants were only 0.36 times and 0.35 times as likely to smoke than non-REACH participants in association with discrimination and racism-related stress, respectively, adjusting for educational level and race. The odds of smoking in relation to discrimination were 41% lower for African Americans compared with European Americans, and the odds of smoking in relation to racism-related stress were 36% lower for African Americans than European Americans (Table 4) .
Emotional responses to racism was the only racism measure found to be somewhat related to a pregnancy or birth outcome. Adjusting for repeated births within families, more extreme average emotional reactions to racism increased the odds of low birth weight by 24% (odds ratio [OR]=1.24; 95% confidence interval [CI] [0.99, 1.55]). However, when race and highest education level were added as co-predictors, the significance of emotional reactions was lost (OR=1.17; 95% CI, [0.93, 1.48]) and race was the primary predictor, producing an attenuating effect on the odds of LBW when considered together with education and emotional reactions to racism. Each racism and health measure was analyzed in a separate univariate ANOVA model. Models for intervention group differences include controls for race and education. Models for racial group differences include controls for education and intervention group participation d Racism knowledge-beliefs was adjusted for mode of survey administration (i.e., telephone-vs. selfadministered) which was a significant predictor in this model. 
DISCUSSION
The results show support for our predictions regarding the impact of REACH programs and the association of racism with individual health. First, REACH participants demonstrated greater knowledge than non-REACH participants about the continuing impact of racism in the USA. The corroboration of anti-racism education by REACH program participants is encouraging. However, because individuals were not surveyed prior to the initiation of the REACH intervention, the current survey cannot evaluate a temporal effect of REACH training on racism knowledge and attitudes. Also, although targeted outreach attracted REACH program participants to take the survey, a self-selection bias may have been introduced which could have magnified the differences between REACH participants and the general community residents surveyed. Notwithstanding, with the exception of assessed knowledge and beliefs about racism, there were no significant response differences by mode of survey administration. A noteworthy finding relates to the exaggerated perceptions of group-targeted racism for African Americans and European Americans in REACH compared to their counterparts in the general community. A reason for the widely divergent views by race among REACH participants could be that participation in activities such as Undoing Racism 38 and African historical and cultural education trainings magnified one's subjective evaluation of how racism perpetuates negative attitudes toward African Americans, in contrast to more positive group regard conferred to European Americans. Longerterm studies of Undoing Racism participants are needed to evaluate how attitudinal changes about racism translate into behavioral or system changes in institutional and community settings.
Second, REACH participants had better self-rated physical and mental health status than non-participants, adjusting for race and highest education completed. We speculated that the REACH intervention could impact individual health through its health promotion, psychosocial empowerment, and healthcare improvement strategies, and we anticipated that African American participants in particular would demonstrate more favorable health assessments than their counterparts in the general community in response to REACH programs that facilitated access to healthcare services and promoted health education in various African American community venues, undergirded by awareness of the effects of negative race-based ideologies and other barriers to health. However, the exposure to REACH programs was inconsistent across participants, our self-report survey measures did not permit validation of health status, and many of the health education activities were intended to influence intermediate measures of behavioral intention that are better assessed at the individual and program-specific levels.
Third, racial discrimination was associated with lower self-reported physical health, mental health, and a higher likelihood of smoking. Moreover, perceived group-impact racism was associated with lower self-rated physical health and intensity of emotional responses (e.g., anger, sadness, anxiety) to experiences of racial discrimination was marginally associated with lower birth-weight births. One strength of our study is that we simultaneously measured racism-related stress, vicarious or group experiences of racism, and emotional responses to racism in lieu of restricting our analyses to interpersonal discrimination only. We align with researchers who call for increased study of multidimensional measures of racism in relation to health, including internalized, interpersonal, collective, institutional, and sociopolitical manifestations of racism. 2, 6, 22, [44] [45] [46] [47] Future studies will be enhanced by simultaneously measuring racism-and non-racism-related stressors along with coping responses that could lend insight into varying pathways between perceived racism and health. Our study complements the few existing empirical studies of racism and infant health outcomes. However, not unlike other studies that have investigated racism and birth outcomes, [28] [29] [30] 48 our observed association between racism and low birth weight did not attain statistical significance in adjusted analyses, and therefore our empirical findings are only mildly suggestive of a relationship. We relied on retrospective selfreports of birth outcomes from a sample birth cohort that cannot be generalized to the counties, and our sample may have been inadequately powered for the measured associations. Although potential recall bias is minimized in light of research that suggests that maternal recall of pregnancy-related events is excellent decades after a birth 49 and highly reliable for exposures that are fairly constant during pregnancy, 50 maternal-child health disparities research stands to benefit from larger populationbased studies that measure pregnancy and birth outcomes in relation to systematically measured psychosocial stressors, including racism. Future studies are encouraged to explore an expanded range of racism-related exposures affecting mothers and infants, including neighborhood factors, access to social resources, and unequal healthcare. In our survey, racism was associated with overall health, but it did not predict disparities in health status between African Americans and European Americans or between REACH and non-REACH program participants. It is notable that REACH participants in our sample reported better self-rated health in association with higher levels of racism experiences compared to the general community sample. While this observation appears paradoxical, it also suggests the potential for effective coping in the face of racial adversity. Studies confirm that active coping strategies in response to racism are associated with better physical and mental health outcomes. 51 Our finding may signify a beneficial effect of REACH cultural education and anti-racism programs that reinforced cultural strengths and positive affirmation to counteract racist ideologies. We acknowledge that population surveys are not an optimal method to examine the complexities of racism experiences across diverse individuals, and mixed methods have been utilized to yield more nuanced understandings of racism measures and racism-related responses across different gendered and cultural contexts. 46, 52, 53 Our study validates the benefits of CBPR with its emphasis on science and action to examine community concerns. We accomplished complementary CBPR aims by addressing health disparities (i.e., African-American general and infant health) while simultaneously acting toward social change with sustained anti-racism education, community engagement, and community mobilization. The focus and content of our survey fulfilled the dictates of our community partners, and this consideration enhanced the relevance and utility of the data collection and study results. 54, 55 We also demonstrated the benefits of CBPR to stimulate health-related policy change. 56 Our research and community change process prompted the development of a medical residency training component that incorporates racism education, and we justified the need for more systematic assessment of social resources and stress for pregnant and postpartum clients in clinical settings. Racism is just one of many social determinants of health (e.g., employment, education, and housing) that command the interests of urban residents. Our CBPR project serves as a model for systematically addressing critical social health issues utilizing intervention and survey research methods together with sustained social action.
Overall, our community-generated survey allowed for examination of racism and health disparities on a community-wide scale, it complemented vital statistics data by providing a more comprehensive assessment of social determinants that may contribute to localized disparities in infant and overall health, and it enhanced the capacity of community members to engage in and utilize original research on a salient community concern.
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